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NEW USE OF METHANOL FOR CONTROL OF CROWN-GALL DISEASE 





Pure synthetic methanol, the same chemical compound used as the base for 
anti-freeze for motors, is an important ingredient in two new solutions now 
being applied with considerable success to control crown-galls, those harmful, 
rough, woody, disease growths on almond, walnut, peach, plum, apricot, and 
other trees and on vines. 


Heretofore, it has been necessary to chisel or cut out these unsightly 
swellings and to disinfect the wounds. This is generally essential to keep 
the galls from causing the trees to weaken and often to die. 


The latest recommendation, made by Dr. P. A. Ark, Plant Pathologist, 
University of California Agricultural Experiment Station at Berkeley, simply 
calls for exposing the gall, cleaning with a brush, and painting the entire 
surface, using one of the two chemical mixtures containing methanol. The first 
is a mixture of 1 part sodium dinitrocresol, known commercially as Elgetol, and 
4 parts of methanol. The second consists of 100 parts (by volume) methanol, 

15 parts glacial acetic acid, and 12 parts (by weight) crystal iodine. 


Dr. Ark, who developed the new method following several years of research 
and testing under actual orchard conditions in California, says that if the 
gall is large it may be necessary to paint it twice or more to kill the growth 
completely. Sometimes it is necessary to leave galls exposed for some time 
(about one month) after painting with one of the solutions recommended, 
especially if the soil is of heavy type. A thorough cleaning of galls is es- 
sential, and the material should be painted about one inch beyond the gall. 
However, an excess on heavy wood should be avoided. When the gall is killed, 
Dr. Ark advises removal of the dead parts, followed by an application of a 
wound dressing to the scar to prevent decay and termite infestation. 


Organism Attacks Many Plants Including Almond, Walnut, and Peach Trees 





The crown-gall organism attacks many species of plants, Dr. Ark says. 
In California the disease is most serious on almonds, peaches, and walnuts, and 
less serious on apricots, plums, and grapes. For that reason, experimental 
work has largely been confined to the nut and peach trees. 


Disease Can Be Reduced In Nursery By Use of "Ceresan" 





Dr. Ark points out that crown-gall in the nursery can be reduced for 
such seedlings as peaches by dusting the seed pits with "Ceresan" seed disin- 
fectant or with calomel. In experiments with these materials, crown-gall on 
peach seedlings was reduced from 100 per cent in untreated plots to 8 to 14 
per cent in treated plots. 


Continued on next page 
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The galls on roots of trees can be eradicated with the methanol-Elgetol 
solution, according to Dr. Ark. Since the disease starts from wounds that 
become contaminated with soil harboring the bacteria, he emphasizes the impor- 
tance of disinfecting all visible cuts on the tree, at or below the crown, 
with a suitable disinfectant such as crystal iodine. 


Because the gall usually starts at a point of injury, bruising and injury 
to the root system should be avoided. More galls are found in orchards where 
the roots are shallow and cultivation deep. 


Crown-gall disease is not generally abundant in soil having an acid re- 
action. Sulfuring the soil to acidify it has therefore given good results with 
some soils. 


Crown-Gall Caused By Extremely Minute Bacteria 





The micro-organism that causes crown-gall is such an extremely minute 
germ that it would take about 25,000 individual bacterial cells end to end to 
make one inch. In the absence of susceptible plants, these bacteria live in 
the soil for an indefinite period. Crown-gall has been known to develop on 
peach, plum, and apricot seedlings in a soil that had supported no tree growths 
for 40 years previously. 


On entering the plant through wounds, the bacteria use the sap for food 
and subsequently, through multiplication of cells in their vicinity, cause the 
abnormal over-growth or gall to form. As the gall ages, it hardens, cracks, 
and partially dies, but unless controlled, it will continue to spread. 


Scientist Urges Growers To Experiment Before Trying Large-Scale Operations 





Dr. Ark feels that since present information on the various recommended 
treatments is based on preliminary investigations, growers should experiment 
with the materials on a small scale or seek the advice of the local farm advisor 
or other agricultural authority before undertaking large-scale operations. 


Readers of the "Agricultural News Letter" who wish information on which 
to base specific recommendations should write Dr. Ark direct. 


NOTE: The toxicity of methanol has been the subject of many 
investigations. The conclusions drawn are that continuous 
exposure to methanol vapor of concentrations of 200 ppm. 
or less, or short intermittent exposure to 1,000 ppm. or 
less cause no apparent harm. If used or handled ina 
closed room, normal precaution to insure good ventilation 
should be taken. Methanol is apparently not absorbed 
through the skin, but undue exposure should be avoided. 
Methanol is toxic when ingested. 
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U.S.D.A. REPORTS NEW METHOD OF APPLYING GROWTH REGULATORS TO PLANTS 





Those new bomb-like devices now being used by the Army to release a misty 
vapor of insecticides in closed areas to control certain malaria and other 
disease-carrying mosquitoes have also been used experimentally to apply growth 
regulators or hormones to plants under greenhouse conditions. 


This recently accepted method of dispersing certain insecticides, includ- 
ing pyrethrum, in enclosed areas such as airplane interiors, suggested to U. S. 
Dept. of Agriculture research workers a new means of applying naphthoxyacetic 
acid to modify development, such as delaying opening of buds, preventing ab- 
scission of flowers and fruit, and aiding fruit setting. Preliminary results 
indicate the method may prove of much value for such applications. 


Naphthoxyacetic acid as a hormone or growth regulator was discovered by 
Dr. P. W. Zimmerman and associates of the Boyce-Thompson Institute for Plant 
Research, Inc., at Yonkers, N. Y. 


C. L. Hamner, H. A. Schomer, and L. D. Goodhue of the Agricultural Re- 
search Administration at Beltsville, Md., report that one method of producing 
the misty vapor that hangs in the air in closed areas involves use of a highly- 
volatile liquid carrier in which the insecticide is either dissolved directly 
or added after it has been dissolved in some other solvent. The combined solu- 
tion of carrier, solvent, and insecticide is contained under pressure in a suit- 
able dispenser from which it can be released as a mist. The carrier immediately 
volatilizes, leaving the insecticide suspended in the air in an exceedingly 
finely divided liquid or solid state. ; 


Dimethyl Ether Used As Carrier to Apply Naphthoxyacetic Acid 





The Government scientists, reporting in "Science," Vol. 99, No. 2561, 
state that the newest experiment with the hormone growth substance was designed 
to determine its effectiveness, dispersed in the aerosol form, in setting seed- 
less fruit on tomatoes. 


For this purpose, three grams of naphthoxyacetic acid (the growth modify- 
ing substance) were dissolved in 27 grams of cyclohexanone (the solvent), and 
this solution was placed in a steel cylinder into which 270 grams of dimethyl 
ether (the carrier) were then forced under pressure. 


Ninety-six Pan-America tomato plants were grown under greenhouse condi- 
tions until the first blossoms of the first cluster had opened. One-half of the 
plants were kept in the greenhouse as controls, and the remainder were held for 
16 hours in an air-tight room into which the mist containing naphthoxyacetic 
acid was released. 


Continued on next page 
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"The naphthoxyacetic acid was dispersed at 240 mg per 1,000 cubic feet," 
the report adds. "The plants were then taken back to the greenhouse and allowed 
to grow under the same conditions as the control plants. Three days later fruit 
enlargement was observed upon the treated plants and none upon the untreated 
controls. Nine days after treatment the average number of fruit set per plant 
for the first cluster was 3 for the treated and 0.5 for the controls. The 
average diameter of fruits after 56 days was 2.9 inches for the treated plants 
and 2.1 for the controls. Ten fruits collected at random from the treated 


plants were all seedless. 


"Thirty-two additional tomato plants treated in the open air have also 
set fruit. In this experiment the cylinder was held at a distance of one foot 
from the plant and the valve was opened for about one second. The mist covered 
the flower cluster, but was quickly carried away from it by air currents. The 
plants were then returned to the greenhouse. The number of fruits set per plant 
in the treated lot was comparable to that obtained in the first experiment. The 
controls in this instance failed to set fruit. 


"Further studies are under way to test field applicability of this method 
and to test various other growth substances. Tests will also be made to deter- 


mine quality of the fruit developed." 


HAE 


NYLON-BRISTLED BRUSHES FOR DRILL SEEDERS 





Nylon, as tough bristle, enters a new field in the food producing indus- 
try -- brushes installed on mechanical seed spreaders to assure uniform planting. 


A statement from The American Fork and Hoe Company's Fort Madison, Iowa, 
office says: "The nylon-bristled brush we use in our drill seeders serves two 
functions. One is to sweep the seed hole clean, and the other is to act as an 
agitator in the lower part of the hopper. The brush wipes the seed opening 
every five inches of seed travel, assuring continuous and uniform planting." 


The seed brush, with a gray iron casting center, measures 2-3/4 inches 
in diameter to the outside ends of the bristles. It is used in eight different 
seeder models, and is also available as a repair part. 


Previously Chinese hog bristles were used for industrial brushes. Du Pont 
nylon authorities say they have found that nylon bristles usually outlast hog 
bristles by three to four times. 


Nylon bristles are also utilized by the food industry principally for 
brushes in dairying, beverage bottle washing and pipe cleaning, in bakeries, 
on candy machines, for flour sifting, fruit cleaning, the cleaning of sausage 
casings, and for pharmaceutical or laboratory uses. 


HPP EEE 
=o 

















Agricultural News Letter (Du Pont) 
Vol. 12 No. 3 May-June, 1944 








A FEW REASONS WHY MANY CATTLE SUFFER FROM PHOSPHORUS DEFICIENCY 





Cattle grazing in range areas or on farm pastures may develop 
phosphorus deficiency, sometimes called aphosphorosis, especially in 
regions where the available soil phosphorus is rather low. Pregnant 
and lactating cows or young growing animals are more susceptible to 
phosphorus deficiency than are mature stock cattle. 


And, according to the Animal Husbandry Division of the U. S. 
Bureau of Animal Industry, U. S. Dept. of Agriculture, when the feed 
supply is restricted owing to drought, overgrazing, or other causes, ; 
there may be a phosphorus shortage that would not ordinarily develop. 


In some sections, many dairy and beef cattle are fed primarily 
on roughage, such as alfalfa, with little or no grain. Alfalfa is 
not usually rich enough in phosphorus to serve as the sole source of 
this mineral, particularly if it is grown under conditions of rela- 
tively low soil-fertility and low soil-moisture. Most hays are even 
lower in phosphorus. 


In sugar-beet-producing areas, beet pulp is fed in addition to 
hay. Any beet by-product is very low in phosphorus, as is corn sil- 
age; so a combination of either one with hay soon leads to a defi- 
ciency of phosphorus. 


Wintering animals in stubble fields with free access only to 
cereal straw, corn fodder, prairie hay, or other similar low-phos- 
phorus feeds may also lead to phosphorus deficiency, unless some 
cereal grains, protein concentrates, or a phosphorus-rich mineral 
mixture is supplied. 








KING RANCH TESTS PROVE VALUE OF PHOSPHORUS SUPPLEMENT FOR RANGE CATTLE 


Crystal disodium phosphate, fed as a supplement to overcome phosphorus 
deficiency in the diet of range cattle, helps greatly to increase American beef 
production for the table and for our fighting forces. 


This has been shown in tests in Texas on King Ranch, which occupies a 
land space as big as Rhode Island. The soils of much of the Coastal area of 
the South, as well as other sections of the country, lack adequate amounts of 
phosphorus. Consequently the forage grown on these soils fails to supply 
enough of this mineral. The cows, upon calving, do not have sufficient phos- 
phorus to raise the calf properly and maintain themselves. This results ina 
very low calf crop, in some areas as low as 58 per cent. And, if the cattle 
are not given phosphorus to supplement their normal ration, a substantial number 
get into what is known as a "creepy condition." Their value is tremendously 
lowered, cows often become barren, and a considerable number may even die. 


Continued on next page 
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The research on King Ranch definitely establishes the fact that the ill 
effects of phosphorus deficiency in the diet of range cattle can be prevented 
or, if not too far advanced, can be corrected by supplementing the feed with 
about 75 grams of disodium phosphate, dissolved in 6 gallons of water, to supply 
at least 6% grams of phosphorus per head daily. This is, of course, especially 
applicable where cattle graze in range areas or on farm pastures during periods 
of drought, and in regions where the available phosphorus in the soil is low. 





Results of Research Point Way to More Efficient Beef Production 





The investigations, made in cooperation with the U. S. Dept. of Agricul- 
ture and the Texas Agricultural Experiment Station, at Falfurrias, Texas, point 
the way to more efficient breeding and beef production. Cattle fed the phos- 
phorus supplement stay fat and sleek even during extremely dry weather. In 
fact, one Du Pont statistician recently figured that at least four million 
pounds of beef on the hoof were created last year because thousands of these 
Texas cattle were fed adequate amounts of phosphorus. 


According to W. H. Black and N. R. Ellis of the U. S. Bureau of Animal 
Industry, in three years' work on King Ranch, breeding-cows receiving the di- 
sodium phosphate produced about 50 per cent more calves than did those not 
receiving the extra mineral feeds, In two calf drops, 85 per cent of the cows 
receiving phosphorus dropped calves, compared to a 64 per cent drop from the 
phosphorus-deficient group. Equally important, 735 per cent of the phosphorus- 
fed cows produced calves in two consecutive years, while only 30 per cent of 
the cows not getting the supplement did so. 


The effects of the treatment carried over to the calves, as those from the 
phosphorus-fed cows were 69 pounds heavier at weaning and 126 pounds heavier 
at 18 months than the calves from the control group. 


An earlier report on the King Ranch work, published in the 1942 U.S.D.A. 
"Yearbook" called "Keeping Livestock Healthy," tells of preliminary tests with 
disodium phosphate, fed individually so as to supply the dry cows with 6.5 grams 
of phosphorus and the lactating cows with 14.3 grams of phosphorus per head 
daily, in addition to that received from range forage. It says. that "feeding 
a phosphorus supplement costing $2.60 per cow per year raised the calf drop 
considerably, improved the growth rate of calves, and increased the value of 
the calves at weaning time by an average of $10.44 and that of the yearling 
heifers by an average of $12.19. It is obvious also that adequate feeding of 
existing herds is a rapid and economical means of increasing beef production." 


NOTE: A reprint of the foregoing article will be sent on re- 
quest to the Editor, Du Pont “Agricultural News Letter," 


Wilmington 98, Delaware. 
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AMMONIUM SULFAMATE KILLS WEEDS WITHOUT CREATING UNDESIRABLE HAZARDS 





The long search for a weed-killing chemical compound that kills the en- 
tire plant without rendering the soil unsuited to growth of farm crops, without 
creating fire or explosion hazards, and without harming livestock has been 


rewarded. 


The recognized need for such a material has been partially filled by the 
discovery and development of ammonium sulfamate which, applied to the foliage 
of many important weeds, diffuses or translocates through the plant to kill the 
entire living structure from topmost twig and leaf to the deepest roots. 


While further research is underway to improve the product and determine 
the best ways to use "Ammate," Du Pont, after more than five years of carefully 
controlled experiments and field tests, now offers "Ammate" weed killer contain- 
ing ammonium sulfamate, as a new and efficient chemical weapon to combat the 
high economic losses caused by certain noxious weeds. 


New Leaflet Lists Advantages of "Ammate" 





In a new leaflet, available on request to the Editor of the "Agricultural 
News Letter," Du Pont chemists point out the advantages of ammonium sulfamate 
(not to be confused with sulfate), used at the proper rates and according to 
recommended procedures. It says residues of ammonium sulfamate on areas of 
soil treated as directed are not hazardous to livestock or humans, and that the 
chemical is entirely free from the dangers of fire or explosion. In fact, am- 
monium sulfamate actually has inherent fire-retardant properties. The chemical 
exerts only temporary soil-sterilizing effects, varying with the soil. Treated 
areas often may be utilized for growing crops during the same season. In case 
of doubt, crushed limestone or lime hydrate should be used particularly where 
the material is applied to both the foliage and the soil, as is recommended for 


certain perennials. 


"Ammate" should be applied to annuals and woody perennials when foliage 
is well developed. Apply preferably just after rain or during periods of high 
humidity. On deep-rooted and shallow-rooted perennial weeds -- other than 
woody -- it should be applied just before expected rainfall, or irrigation 
should follow treatment, if possible, so that penetration through the soil to 


the roots will be obtained. 


"Ammate" Can Be Applied As a Spray or Dry 





The material is recommended for use either as a spray applied by hand or 
power sprayer or as a dry application. If used dry, it should be mixed with 
sand or other inert material and applied by hand or mechanical spreader. 
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MINNESOTA PHENOTHIAZINE CAMPAIGN MEANS MORE SUTURES, MEAT, AND FARM PROFITS 








The 1943 campaign in Minnesota, during which large numbers of sheep were 
treated with phenothiazine to increase production of intestines suitable for 
surgical sutures, brought forth "amazing results," according to W. E. Morris, 
Extension Animal Husbandman at the University of Minnesota. 


Use of phenothiazine had the added value of destroying both nodular and 
stomach worms and improving the profitableness of flocks, especially the new 


lamb crop, Mr. Morris says. 


In "Your Sheep Business," Letter No. 26, which he sends to sheep raisers 
in Minnesota, Mr. Morris calls attention to the fact that nodular worms damage 
the intestinal walls, making them unfit for use as "catgut" or absorbable 
surgical sutures for sewing up wounds. 


Most Counties In State Cooperate In Statewide Program 





"It was because of the urgent need for more surgical-suture material 
during wartime that a statewide campaign was launched to eradicate this pest 
in Minnesota flocks," he says, adding that most counties in the state waged an 
intensive phenothiazine campaign last year. 


"Now for a bit of amazing testimony," he continues. "The Wilson & Company 
packing plant at Albert Lea kept a careful record of the percent of 9-yard 
lengths of casings that could be saved for surgical sutures from the total kill 
of sheep and lambs each month. They also kept records of lambs from special 
check lots from certain flocks." 


Mr. Morris includes in his letter two diagrams, reproduced here as Figures 
1 and 2. 


"Amazing Results" In Control of Nodular Worms Achieved-In One Year 





Mr. Morris says these figures “show what amazing results in cleaning up 
nodular worms were achieved by just one year of treatment. Representatives of 
the packing company attribute the increase in the number of clear intestines and 
the drastic reduction in the heavier infestations to the phenothiazine treatment." 


Minnesota Animal Husbandman Urges Sheep Growers to Cooperate 





Mr. Morris urges sheep growers to put their flocks on this parasitic con- 
trol program and to urge others to do the same. 


"It will mean more surgical sutures, more meat, and greater profits," he 
concludes. 
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EFFECTIVENESS OF PHENOTHIAZINE AS A CONTROL FOR 
NODULAR WORM IN SHEEP 


Figure | 
Percentage of Sheep Infested and Degree of Infestation 


1942 -Untreated 
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“Representatives of the packing company attribute the increase in 
the number of clear intestines and the drastic reduction in the 
heavier infestations to the phenothiazine treatment”. - - 


W.E.Morris, Extension Anima/ Husdbandman, University of Minnesora. 





Figure 2 


Fercentage of Intestines Suitable for Use as Surgical Sutures 
zy, From Untreated Sheep in 1942 Compared with Treated in 1943 
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Note steady improvement in percent of 9-yard lengths of intestines 
saved from July to September in 1943 over 1942, The biq drop 

in October, 1943, was due to heavy shipments of lambs and 
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NEW DU PONT PLANT NEAR HOUSTON, TEXAS, WILL PRODUCE PHENOTHIAZINE 





The Du Pont Company has purchased an 822-acre site containing the 40-acre 
shipyard property of the U. S. Maritime Commission a mile and a half north of 
La Porte, Texas, on the Galveston-Houston ship canal opposite Baytown. The re- 
maining 782 acres, bought outright from H. C. Cockburn of Houston, occupy an 
area one-half mile wide, running back from the bay about three and one-half miles. 


The facilities will be known as the Houston Works of the Grasselli Chemi- 
cals Department of Du Pont. 


The first production unit will be devoted to phenothiazine, used as an 
anthelmintic to rid livestock of certain internal parasites which normally cost 
the nation an estimated $125,000,000 damage annually. The phenothiazine manu- 
facturing unit is not a temporary wartime installation, but is designed for 
large-scale peacetime production. Establishment of additional facilities for 
the production of various chemicals is contemplated for the future. 


HeRRHHHH 


TESTS SHOW "ARASAN" SEED TREATMENT EFFICIENT FOR WIDE VARIETY OF VEGETABLES 





A quarter of a million seeds, representing 24 different kinds of vegeta- 
bles, were planted in one series of carefully controlled experiments to develop 
definite answers to important questions about the efficiency and versatility of 
tetramethyl thiuram disulfide, the chemical compound now being used for treat- 
ing seeds. 


G. F. Miles, Manager of the Du Pont Semesan Research Laboratory, and his 
associates, before making specific recommendations, needed to know, among other 
things, whether this organic compound, the active ingredient of the new seed 
disinfectant and protectant called "Arasan," gave satisfactory results when vege- 
table seeds were planted within 24 hours after being treated. They also needed 
to determine whether "Arasan" would lose its effectiveness or cause injury to 
seeds when treated seeds were stored at different temperatures and humidities 
for periods of seven months to a year before planting. 


The facts developed in these experiments are quite favorable to this new 
material for a variety of vegetable crops, good results having been recorded 
from treated seeds planted immediately after treatment as well as after a year 
in storage. Results of numerous tests at a number of state agricultural experi- 
ment stations have also been very encouraging. 


Continued on next page 
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Experimental Procedure 





The 24 sorts of vegetable seeds were treated with four different dosages 
of "Arasan," one being the recommended 2 to 4 ounces per 100 pounds of seed, 
according to the kind of seeds involved. The other dosages were usually one- 
fourth, one-half, and twice the recommended dosage. 





Each lot of the treated seeds and its untreated control was divided into 
four portions. 


One of these was used for a planting made in the greenhouse within 24 
hours after treatment. 


The other three were stored at different temperatures and humidities, as 
follows: 40 degrees F. and 60 to 70 per cent humidity; room temperature with 
the natural fluctuations of humidity; and 95 degrees F. and a relative humidity 


of about 25 to 50 per cent. 





The stored seeds were held at the stated temperatures and humidities for 
periods of 7 to 12 months. Each of the stored lots of seeds was then divided 
into two sub-lots and planted in soil in temperature-controlled tanks, one sub- 
lot being held at 60 degrees and the other at 80 degrees F. After three days, 
both sub-lots were removed to the greenhouse. The growing plants were kept 
under constant study in an effort to detect any evidence of chemical injury or 
loss of effectiveness of the "Arasan" as a result of the months of storage. 


Results of Greenhouse Tests When Seeds Were Planted Day After Treatment 





The average final stand from seeds planted at the initial soil temperature 
of 60 degrees F. was 77 per cent for treated seeds planted the day after treat- 
ment, compared with 44 per cent for the untreated seeds. This means the stand 
from treated seeds was three-fourths greater than the stand from untreated seeds. 


For the seeds planted at an initial soil temperature of 80 degrees F., 
the average final stand for treated seeds was 83 per cent and for untreated 
seeds was 64 per cent, making an improvement of nearly one-third in favor of 
the treated over the untreated. 


Results of Tests When Treated Seeds Were Planted After Months of Storage 





A comparison of the results obtained before and after the long storage 
period shows no evidence of injury as a result of the presence of the chemical 
on any of the seeds during the long storage period for any of the three storage 
temperatures. This appears to hold true also for those treated with twice the 
recommended amount. 


The average germinability of the seeds, treated and untreated, declined 
more at room temperature than at 40 degrees F., and much more at 95 degrees F. 
than at room temperature. The effectiveness of the disinfectant, however, was 
maintained until the end of the storage period under all three storage condi- 


tions. 
Vaimaimiaiaiaa 
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ALL AVAILABLE "FERMATE" ALREADY ALLOCATED FOR FURTHER FIELD EVALUATION 





Limited amounts of the new organic fungicide based on ferric di- 
methyl dithio carbamate have been sent or allocated to growers and re- 
search workers for further field evaluation throughout the United States 


this season. 


Because of the numerous inquiries regarding the availability of this 
new material, called "Fermate", resulting from published reports of its 
efficiency against many fungi that attack a variety of farm crops, the 
Du Pont Company's Grasselli Chemicals Department advises that there is 
not enough for all who want it, as "Fermate" is still being manufactured 
in small-scale equipment. However, a definite effort has been made to 
distribute some of the fungicide equitably in each state where tests 
have shown it likely to be useful. 





"FERMATE" -- A PROMISING FUNGICIDE* 





By Dr. W. H. Tisdale, Director, 
Du Pont Pest Control Research Laboratory, 
Wilmington, Delaware. 


The effective control of plant diseases is one of our major farm problems. 
The use of chemicals is among the leading control measures employed. A number 
of factors are involved in obtaining satisfactory results even with the most 
effective chemicals. For some of our important plant diseases there have been 
and still are no satisfactory chemical controls. However, progress is slowly 
being made. In addition to the vast amount of research conducted by the Federal 
and State research agencies and by leading growers, industrial organizations, 
especially the chemical and mechanical industries, are doing an increasing 
amount of research directed toward improvements in chemicals and machinery for 
the control of insects, plant diseases and other pests in agriculture. 


Soon after the last war the du Pont Company undertook investigations 
directed toward the development of better fungicides. The first products of 
this research were the organic mercurial seed and soil disinfectants, including 
the "Semesan" and "Ceresan" fungicides, which are in extensive use. 


These organic mercurials did not prove satisfactory for spraying and 
dusting of plants for disease control. Later, through our continued search, 





*Presented before the Virginia Horticultural Society at Roanoke, Va. 
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another series of organic chemicals was found, certain members of which have 
high fungicidal value. I refer to the derivatives of dithiocarbamic acid. An 
extensive list of chemicals deriyed from this acid has been studied and much 

of interest has been found. Members of this group of compounds are more or 
less specific in action. Among the pests controlled are certain insects; mites, 
including those causing scabies of humans and mange of dogs; coccidiosis of 
poultry; and fungi. The use of these products for the control of plant dis- 


eases has advanced further than any other use. "Arasan" and "Thiosan" fungi- 
cides for seed and soil treatments are products of this group. The active 
ingredient in “Arasan" and "Thiosan" is purely organic. "Fermate", the subject 


of this discussion, contains the iron salt of dithiocarbamic acid. Much time 
has been required in making a thorough study of this series of compounds and 
selecting those best suited for specific purposes. 


Compared with Related Compounds and Commonly Used Fungicides 





"Fermate" was tested in comparison with many of its related compounds 
and with the most commonly used fungicides, including sulfurs and coppers. 
Considering all factors that serve to make a good fungicidal spray or dust for 
growing plants, "Fermate" was selected as the best of these new products for 
the purpose. 


The important task of determining its efficiency on the many important 
fungous diseases occurring on the numerous varieties of fruit, field crops, 
vegetables and ornamentals throughout the country remained to be done. Through 
the cooperation of State and Federal research agencies, and through our own 
field research, sufficient information was accumulated to show "Fermate" to be 
a product with certain outstanding properties. The next step was to have it 
thoroughly tested by successful growers. Two years of grower experimentation 
with additional extensive information from research men, some of which is pub- 
lished, have confirmed earlier indications that "Fermate" is a product of un- 
usual merit for the control of a number of plant diseases. It effectively 
controls some of the diseases that have not been satisfactorily controlled with 
other products, such as tomato anthracnose, brown rot of sweet cherries, cedar 
rust and quince rust of apples. Its safety to plant foliage and fruit as con- 
pared with copper and sulfur sprays make it attractive for use.in the control 
of many other plant diseases. It can be used in summer spray oil combinations, 
which is not true of the sulfurs. It serves as a "safener" for arsenate of 
lead. Experiments on apples with combinations of arsenate of lead and "Fermate" 
and a small amount of a suitable conditioning agent have shown considerable 
promise. With such combinations the amount of solids in the spray is reduced 
from 8 to 12 pounds per 100 gallons to 4 to 5 pounds, and in addition to good 
codling moth and scab control the trees were left in better condition at the 
end of the season. This statement is based on tests in Ohio and Delaware dur- 
ing two years, but as yet recommendations cannot be made. More extensive trials 
are in order and studies to develop better conditioning agents for such a com- 
bination are under way. 
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May Be Used With or Without Lime On Most Crops 





While no “safener" is needed, "Fermate" may be used with or without lime on 
most crops. When lime is used the calcium salt is formed, which is water solu- 
ble and more active immediately than the iron salt, but it does not last as long. 


From the standpoint of safety to plants "Fermate" has an excellent record. 
Plants treated with the product often present a greener and better appearance 
than do plants treated with copper or sulfur fungicides. When used with lime it 
has been known to cause injury to peach foliage which is probably due to the 
water-soluble calcium salt which is formed. While there is no indication that 
it will prevent russetting of apples and pears caused by adverse weather con- 
ditions, it has not shown a tendency to cause chemical russetting as do copper 


and sulfur sprays. 


In making suggestions or recommendations for the use of "Fermate" on 
specific crops or diseases, consideration must be given to varieties, climatic 
factors, insecticides, and supplements that may be used in the spray schedule. 
Even the same variety of a given crop may behave differently under different 
conditions. For these reasons it is considered desirable not to make definite 
recommendations where there is insufficient experimental evidence to offer 
reasonable assurance of success. Recommendations should preferably have the 
approval of the State or regional Experimental Station officials, who are 


familiar with the situation. 


With the extensive experimental records and the select grower experience 
with "Fermate", suggestions with regard to its use or trial use for the control 
of a number of important plant diseases appear to be justified. It is important 
that it be thoroughly tried under your general local conditions before you de- 
cide to use it extensively. Your State Experiment Station can inform you as 


to what the situation is. 


Plant Diseases Controlled 





Apples: "Fermate" has proved effective for the control of scab, bitter 
rot, apple blotch, cedar rust, and defoliation due to black rot. For scab con- 
trol a concentration of 1-1/2 pounds per 100 gallons in pre-blossom and calyx 
sprays is recommended; 1 pound per 100 gallons in the first cover spray; and 
3/4 pound in any necessary later sprays. For bitter rot control a complete 
schedule has not been worked out as yet. For the control of cedar rust a con- 
centration of 1/2 pound per 100 gallons in 3 to 5 closely spaced sprays before, 
during, and after bloom has produced outstanding results. "Fermate", when used 
in combination with arsenate of lead, has, in addition to controlling black rot, 
proved to be a "“safener" for the arsenate of lead. It can be used with summer 
oil sprays and offers promise as a usuable fungicide in lead arsenate-oil and 
nicotine-oil codling moth control programs. Sulfur is not safe in such oil com- 
binations and copper fungicides are incompatible with nicotine-oil combinations. 
Bordeaux causes the release of nicotine in more volatile form and nicotine tends 


to solubilize the low solubility copper compounds. 
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Russetting caused by sprays of lead arsenate in combination with sulfur 
and Bordeaux on Grimes, Golden Delicious, Red Delicious, Jonathan, and other 
varieties can be largely avoided by the use of "Fermate". 


"Fermate" has the advantage of being compatible with lead arsenate, nico- 
tine compounds, rotenone-bearing products, sulfur and copper compounds. It may 
prove objectionable on light-colored fruits if applied near harvest time, due 
to its dark color. 


Pears: In the far west "Fermate" has proved to be especially attractive 
for the control of pear scab without causing russet which results from the use 


of most fungicides. 


Cherries: "Fermate" can be used effectively for the control of leaf spot 
of cherries. It does not, however, have the prolonged residual effect of the 
better copper sprays and, as a result, post-harvest defoliation is more promi- 
nent than with the copper treatments. Pre-harvest spray with "Fermate" followed 
by a post-harvest spray with copper is a promising combination to avoid the 
stunting of fruit, or other injury which may occur with repeated copper sprays. 


Excellent control of brown rot of sweet cherries has been obtained by 
spraying about ten days before harvest. This treatment offers considerable 
promise of preventing brown rot of the fruit in storage for as long as a week 
after harvest and thereby eliminating the need for sorting. This particular 
point deserves special consideration in future trials. 


Peaches: The experimental work on peaches has not advanced so far as it 
has on other crops. However, combinations of "Fermate" with sulfur and/or lime 
appear very promising for the control of brown rot of peaches. With the use of 
lime, slight "shotholing" of the leaves has been caused under some conditions. 
The black color of the product may be objectionable on some varieties of peaches. 
If so, the corresponding zinc salt which is white will be worth consideration 
for this use. 


Tobacco: "Fermate" has proved highly effective for the control of blue 
mold of shade-grown tobacco in the seed beds. Trials are now being extended 
to field-grown tobacco. It has been found effective when used at the rate of 
1-1/2 to 2 pounds of "Fermate" per hundred gallons of spray, which is applied 
to not more than 16,000 sq. ft. of seed bed. Application should be made twice 
a week while the plants are in the seed bed. 


Peanuts: "“Arasan", a close relative of "Fermate", is proving valuable 
as a seed disinfectant for peanuts. Combinations of "Fermate" and sulfur 
appear promising for the control of leaf diseases. "Fermate" is known to boost 
the effectiveness of sulfur. 


Tomatoes: The early blight and leaf spot diseases of tomatoes are known 


to reduce crop yields. Anthracnose, if present, reduces the quality of the 
crop. Copper fungicides are effective for control of the leaf diseases, but 
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have not controlled anthracnose. "Fermate", over a period of two seasons, has 
shown marked efficiency for the control of anthracnose, but may not be suf- 
ficiently effective for control of the leaf diseases. Alternate sprays with 
copper and "Fermate" have shown definite promise as a solution for this compli- 
cated problem by not only increasing the yield but also the quality of the 
tomatoes. 


Other Vegetable Crops: "Fermate" offers promise for certain other vege- 
table crop diseases, including the seed bed diseases and the early and late 
blights of celery, downy mildew of cabbage, and bean anthracnose. 





Ornamentals and Flowers: On ornamentals and flowers certain uses are 
indicated. Excellent results have been obtained in the control of black spot 
of roses, Septoria of chrysanthemums, rust of snapdragons, and tulip fire. 





NOTE: A reprint of the foregoing paper will be sent 
on request to the Editor, Du Pont "Agricultural 
News Letter," Wilmington 98, Delaware. 


HARE 


MASSACHUSETTS EXPERIMENTS ON FEEDING UREA TO DAIRY COWS 





"With due recognition of its limitations, urea will undoubtedly find a 
place in the feed trade, especially in times of protein shortage, such as we 
are now experiencing." 


This conclusion was reached by J. G. Archibald, Research Professor of 
Animal Husbandry, Massachusetts State College of Agriculture at Amherst, follow- 
ing extensive experiments with urea in the ration for dairy cows, reported in 
Bulletin No. 406, Massachusetts Agricultural Experiment Station. 


Plan of Experiment 





The work, which extended over three years, was conducted in cooperation 
with the Medfield State Hospital where 24 high-producing Holstein cows were 
selected for the experiment. One group of eight cows, designated as the "double 
reversal" group, was further divided into two groups of four cows each. These 
groups of four cows were alternated between the "regular" ration and the "urea" 
ration at 8-week intervals, with one week allowed in between for change-over. 

A period of 32 weeks (two 8-week periods for each group on each ration) in each 
of two successive lactation periods, was originally planned, but this was 
shortened to 28 weeks because some individual cows dried off sooner than antici- 


pated. 
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A unit of 16 cows was designated as the "continuous" group, and was sub- 


divided into two groups of eight cows each. One sub-group was kept continuously 
on the "regular" ration for two complete successive lactation periods, and the 
other sub-group on the "urea" ration for the same period. In addition to the 
main experiment, involving 24 animals, cows were placed on a "control" mixture 
which was the same as the "urea" mixture, except that it contained no urea. 

This was done to determine the adequacy of the basal ration without urea. 


Rations Fed 





Rations of all groups were similar, except for the grain mixtures. They 
consisted of mixed grass hay, corn silage, dried beet pulp moistened with water 
before feeding, molasses mixed with the pulp at the rate of one pound per cow 
daily, and the grain allowance. Cornstarch was used in the "urea" mixture to 
make good the deficiency in energy caused by omitting the protein concentrates 
contained in the "regular" grain mixture. In the "urea" ration, the urea con- 
stituted 3% of the grain mixture, supplying 42% of the total nitrogen in the 
grain and 25% of the total nitrogen in the entire ration. 


In the early stages of the work, the "regular" ration was somewhat more 
palatable than the ration that contained urea. As the cows became accustomed 
to the grain mixture containing urea, the difference in palatability almost dis- 
appeared. The large amount of cornstarch or the presence of urea in the "urea" 
grain ration may have caused this ration to be less palatable, or the "regular" 
mixture may have been more palatable because of the presence of such materials 
as cottonseed meal and soybean meal. It is doubtful that the small amount of 
urea could have had any substantial effect on palatability. 








Table 1 -- Formulas of Grain Mixtures 
Ingredient : Regular : Urea : Control 

Si as ae lbs. 
Hominy Feed : 600 : 600 4 660 
Ground Oats : 400 : 600 3 600 
Wheat Bran ; 500 : 200 ; 200 
Corn Gluten Feed : 200 : - : - 
Soybean Meal ~ : 100 : ~ : ~ 
Cottonseed Meal : 200 : - ; - 
Cornstarch : - 540 : 540 
Urea 4 - $ 60 $ - 
Salt ; 20 : 20 ; 20 
Bone Meal $ ~ 40 : 40 
Vitamin A Concentrate : 5 ; 5 : 5 
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Milk Production 





All cows were machine-milked three times a day. Accurate records of milk 
production and feed consumption were kept. Adjusted, average yields of milk 
are shown in Table 2. 


Table 2 -- Milk Production and Digestible Nutrients Required 
: : Digestible Nutrients 

















: Milk : Fat : Required to Produce 100 
: Per Day : : Pounds of 4% Milk 
: $ : Nitrogen ; Total 
lbs. $ % : lbs. $ lbs. 
"DOUBLE REVERSAL" GROUP pc 6. ; : 
Regular Ration $ : : : 
lst Year : 41.4 : oven 3: 8.25 : 69.54 
2nd Year cS 43.2 : Oeme ° 8.358 : 66.68 
Urea Ration : : : : 
lst Year : 39.7 : o.ae 3 8.38 : 71.14 
end Year : 41.1 : o.46 ; 8.56 : 69.80 
"CONTINUOUS" GROUP 
Regular Ration : $ : : 
lst Year ; $87.52 ; ooo 3 7.58 : * See 
end Year >: 44.22 : Son 7.00 : 62.62 
Urea Ration : : : : 
lst Year :. 36.79 : o-06 ;: 7.00 ; 60.54 
2nd Year >: 40.36 $ Dee 7.44 : 66.54 





Statistical analysis of the data shows that none of the differences in 
average milk yield were significant. However, the trend from year to year in 
average yield of milk and efficiency of feed utilization was in favor of the 
groups that received the regular ration. 


Other Points Considered 





In length of lactation and dry periods, reproduction performance, urea 
in blood and milk, and flavor of milk produced, differences between group on 
"regular" and "urea" rations were slight and of no significance. Differences 
in changes in live weight were small and not statistically significant, but 
those differences favored the "regular" ration groups. 


The general condition of the cows on the "regular" ration tended to im- 
prove as the feeding trials progressed, while with the cows on the "urea" 
ration, the trend was in the other direction. This was especially noticeable 
in the "continuous" groups. This may have been due, not to the presence of 
urea, but to removal from the ration of some desirable conditioner when the 
cottonseed meal and soybean meal were excluded. 
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Shrinkage in Milk Flow 





A study of the shrinkage in milk flow of the groups on the two rations 
showed that none of the differences was statistically significant. However, 
as the experiment progressed, the trend favored the "regular" ration. This was 
true both for the "continuous" groups and the "double reversal" groups. 


Results From the "Control" Ration 





Cows were placed on a "control" ration which was the same as the "urea" 
ration, except that urea was not included, thus giving a low-nitrogen ration. 
It was evident from the results secured that the "control" ration was inadequate 
to support milk production at a normal level. 


Summary 


In summing up the work, Professor Archibald states: "Results showed that 
considerable use was made of the urea, although it was not quite on a par for 
maintenance and milk production with the standard protein concentrates." 


NOTE: Persons interested in more detailed information re- 
garding these experiments may request Bulletin No. 406 
from the Massachusetts Agricultural Experiment Station, 
Amherst, Massachusetts. For reports on similar experi- 
ments by the Wisconsin Agricultural Experiment Station 
write the Editor, Du Pont "Agricultural News Letter," 
Wilmington 98, Delaware. 
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DU PONT ANNOUNCES "TWO-SIXTY-TWO" FEED COMPOUND FOR RUMINANTS 





A new material containing urea, designed especially to supply some of 
the crude protein equivalent in mixed feeds for cattle and sheep, will soon be 
available for allocation to feed manufacturers. 


This new material, which has been given the name "Two-Sixty-Two" Feed 
Compound, can effectively replace part of the hard-to-get protein supplements, 
such as linseed meal, in the ration of ruminants. In fact, the War Production 
Board has for some months been allocating crystal urea to manufacturers for in- 
clusion in their feeds for ruminants, thus aiding considerably in the solution 
of the critical wartime feed problems created by acute shortages of the usual 
protein supplements. 


Numerous experiments as well as practical feeding experience have demon- 
strated the efficiency of urea for this purpose. Because crystal urea tends 
to take up moisture and subsequently dry out into a hard mass, difficult to 
handle, the Du Pont Ammonia Department has conducted considerable research in 
its own laboratories to develop a special free-flowing urea product for exclu- 
sive use in feeds for ruminants. 


How the New Material Got Its Name 





The resulting new material, "Two-Sixty-Two" Feed Compound, gets its name 
from the fact that it supplies 42% urea nitrogen or 262% crude protein equiva- 
lent. Every pound therefore has nitrogen equivalent to 2.62 pounds of crude 
protein. The new feed compound has a light-gray color and free-flowing charac- 
teristics. It is therefore easy to handle and mix with other feed ingredients. 


Livestock nutritionists explain that urea is not used directly, but is 
rapidly changed to ammonia in the paunch or rumen of the animal. This ammonia 
is then used by the micro-organisms growing in the feed mass within the rumen. 
The protein produced by these micro-organisms is later utilized by the ruminant. 
That is also why urea in the feed of non-ruminants, such as horses, swine, and 
poultry, is of no value. 


HAHEI 


DU PONT BUYS TACOMA PLANT OF LATIMER-GOODWIN CHEMICAL COMPANY 





E. I. du Pont de Nemours & Company has purchased the Tacoma plant of the 
Latimer-Goodwin Chemical Company at Tacoma, Wash. The plant will be operated 
by the Grasselli Chemicals Department of the Du Pont Company. Built in 1925, 
the plant produces lead arsenate and calcium arsenate, insecticides used for 
agricultural purposes. As of May 1, Du Pont will not only take over the manu- 
facture of Latimer brands at Tacoma but will also produce the Grasselli brands 


at that point. 
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AMMONIUM SULFAMATE KILLS BARBERRY AT CERTAIN STAGES OF GROWTH 





Possibility of using ammonium sulfamate at certain stages of growth to 
kill the common barberry (Berberis vulgaris), the alternate or overwintering 
host of black stem rust, fungous disease of wheat, is indicated in experiments 
at the New Hampshire Agricultural Experiment Station. 





If this method of eradication can be successfully developed, large savings 
in back~breaking and expensive labor can be made, since present procedure in 
wheat-growing areas requires parties of workers to dig and grub the bushes from 


the soil. 


These plants heretofore have been considered resistant to ammonium sulfa- 
mate, the active ingredient in Du Pont "Ammate" weed killer, now available for 


the first time in sufficient quantity for consumer use. 


The New Hampshire report, however, says: "The young foliage of barberry 
sheds water or spray to such a degree that even with the aid of a spreading 
agent much of the spray fails to adhere to the leaves, and the plants at that 
time are quite resistant. The mature foliage toward the end of July, however, 
was set rather evenly with an application of medium fine spray when a spreading 
agent was used, and the plants at that time succumbed to treatment." 


HEHEHE HE 


CODLING MOTHS IN WINTER! 





Scientists actually change winter conditions into summer by use of 
climate-controlling laboratory equipment. For instance, midwinter, when fruit 
trees are bare and relatively dormant, does not stop research entomologists in 
the Du Pont Pest Control Research Laboratory at Wilmington, Delaware. 


All winter long, bright red apples dangle from ordinary hooks, and glued 
to each apple is a piece of cellophane on which a captive winter-reared codling 
moth has laid her tiny eggs. When the eggs hatch, the worms attempt to eat 
their way into the apples covered with experimental sprays. If the materials 
are any good, the moths don't get far. 


This, according to Dr. W. H. Tisdale, Director, is only one of hundreds 
of tests constantly underway -- winter and summer -- to develop new insecticides 
and fungicides and to improve old ones. 
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